Synthesis and characterization of a stimulus-responsive L-ornithine-degrading hydrogel.
Hydrogels provide a highly favorable matrix for immobilizing growth factors, enzymes or cells for biomedical applications like tissue engineering, drug delivery or the treatment of metabolic diseases. In this study we describe the synthesis and characterization of a hydrogel able to degrade L-ornithine, a metabolite that is highly elevated in congenital hyperornithinemia. The hydrogel was synthesized by embedding the L-ornithine-degrading enzymes L-ornithine aminotransferase (OAT) and L-ornithine decarboxylase (ODC) into a polymer network. The network was formed from linear polyacrylamide crosslinked by heterodimers of ODC and ornithine decarboxylase antizyme (OAz). The resulting hydrogel was shown to be stable under physiological conditions and to efficiently degrade L-ornithine. The hydrogel-stabilizing ODC-OAz interactions could subsequently be dissociated by the addition of antizyme inhibitor (AzI) which resulted in the inducible dissolution of the hydrogel. This L-ornithine-degrading hydrogel that can efficiently be eliminated when its functionality is no longer required might represent a first step towards an enzyme substitution approach against hyperornithinemia.